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[57] ABSTRACT

An apparatus for recording driving data which com-
prises a data gathering device, which further comprises
a sensory measuring device, a control unit, an A/D
converter, a plurality of parallel ring storage devices
and a semiconductor storage device. Analog measure-
ment signals, which are continuously detected by the
sensory measuring device, for recording a vehicle
movement, are continuously sensed by the control unit
with two different frequencies after being digitized into
digital measurement signals in the A/D converter. The
digital signals are stored in the plurality of parallel ring
storage devices with clock frequencies. Upon a detec-
tion of an accident, a trigger signal causes the control
unit to stop storing the digital measurement signals in a
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APPARATUS FOR RECORDING DRIVING DATA
WITH A TEMPORAL RESOLUTION ADAPTED TO
THE SIGNAL SHAPE OF ANALOG
MEASUREMENT SIGNALS

FIELD OF THE INVENTION

The invention relates to an apparatus for recording
driving data with a temporal resolution adapted to the
signal shape of analog measurement signals.

BACKGROUND OF THE INVENTION

A data gathering device for recording driving data
which provides verification of the details of an accident
in order to settle the question of fault in an objective
manner by reconstructing the movement path of the
vehicle is acted upon by the measurement signals of its
sensors which continuously detect the driving dynamics
of the vehicle. This is effected substantially with two
significantly different signal shapes.

In normal driving, predominantly low-frequency
signals with relatively small signal amplitudes are de-
tected. As a rule, these signals are recorded over a
longer period of time, whereas an accident situation is
characterized in that higher-frequency signals with a
relatively large signal amplitude are available for re-
cording for a short period of time, these signals gener-
ally being caused by a collision.

Data gathering devices of this type should be capable
of recording as much data as possible. On the other
hand, in a low-cost device suitable for use in vehicles
and intended for multiple applications the storage ca-
pacity must be kept within an economically reasonable
limit. Therefore, it is necessary to search for arrange-
ments which provide a way of meeting these conflicting
requirements.

It is known from EP-118 818 B1 that the measure-
ment signals detected by an accident-data writing de-
vice by means of sensors are sensed in a fixed cycle and
stored as driving data. However, a fixed clock fre-
quency cannot meet the aforementioned requirements.
An accident situation whose significant, analog mea-
surement signals are generally only present for less than
1 second cannot be detected with sufficient accuracy by
an individual clock frequency selected for normal driv-
ing, since the resolution, i.e. the number of measurement
points which are stored, is too low. On the other hand,
a constantly high sensing rate would result in a scarcely
mezningful flood of data which would be difficult to
manage.

One solution might be simply to increase the sensing
rate by an appropriate degree at the occurrence of the
accident. But this step has the considerable disadvan-
tage that precisely the measurement signals of the initial
phase of the accident cannot be detected with a high
resolution because of the unavoidable response time for
the jump in frequency resulting from the required per-
iod for detecting the accident event, the electronic sig-
nal transit times, and the build-up phase for the higher
sensing frequency.

SUMMARY OF THE INVENTION

The present invention has the object of developing
the known arrangement for recording driving data in
such a way that, while taking into account the limited
storage capacity, a high temporal resolution of the sig-
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nal shape of the analog measurement signal is ensured at
the occurrence of an accident already in its initial phase.

This object is met by an arrangement for recording
driving data with a temporal resolution adapted to the
signal shape of analog measurement signals which is
characterized by the following features. The analog
measurement signals, which are continuously detected
by a sensory measuring device of a data gathering de-
vice for the purpose of recording the movement of a
vehicle, are continuously sensed by a control unit with
two different frequencies after being digitized in an
A/D converter and are stored in two parallel ring stor-
ages with clock frequencies. When an accident is de-
tected, a trigger signal causes the control unit to stop
storing the measurement signals in the ring storage with
the lower clock frequency after a delay so that the
storing of the measurement data in the ring storage
terminates after an after-running period or as a result of
stopping of the vehicle. The control unit also interrupts
further storage of the measurement signals in the ring
storage with higher clock frequency at the occurrence
of the trigger signal and causes the measurement signals
to be stored in an additional semiconductor storage
which is arranged in parallel with the ring storage and
has the higher clock frequency for the duration of the
trigger signal, and possibly including a fixed after-run-
ning time after the extinguishing of the trigger signal.

The solution according to the invention ensures that
the measurement signals of an accident situation are
detected at a high sensing rate precisely at the moment
of its occurrence in that the data are permanently read
into the ring storages at both frequencies. Thus, detec-
tion of an accident does not trigger a jump in frequency.
Moreover, the selected storage control has the advan-
tage that the data occurring shortly before the accident
are also detected at a high resolution. Since the storage
of the measurement signals in the ring storage clocked
at the higher frequency is stopped immediately at the
moment the accident is detected, the data stored over
the loop period are retained. This advantage decisively
improves the confidence factor of the data detected by
the data gathering device, since the possibility of recon-
structing the movement path of the vehicle is substan-
tially improved by finely structured measurement data.
The purpose of this data recording consists precisely in
an unequivocal recording of the details of an accident
with as few gaps as possible.

The invention is explained in more detail with refer-
ence to the two drawings described below:

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 shows the typical signal shapes to be detected;
and

FIG. 2 shows a simplified block wiring diagram of
the storage control.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In FIG. 1, an analog measurement signal 1, e.g. the
longitudinal or transverse acceleration of the vehicle, is
plotted on the time axis 2. The ordinate 3 indicates the
rate of the signal 1. During normal driving operation,
i.e. in time segment 4, the absolute rate of the measure-
ment signal is relatively low. The amplitude fluctua-
tions are aiso relatively slow. If an accident occurs, the
rate of the measurement signal 1 changes abruptly and
exceeds a fixed threshold 5 for triggering the storage
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control according to the invention and the accident is
detected as such by the device.

Although this is not described at length for the sake
of simplicity, it should be mentioned that accident de-
tection can also include criteria and calculating opera-
tions going beyond this simple exceeding of the thresh-
old value. For instance, combinations with other sensor
signals can be used for accident detection. In addition to
automatic accident detection, the storage control ac-
cording to the invention could also be triggered manu-
ally by actuating an operating control, e.g. the hazard
flasher sysiem. It is of decisive importance that the
accident be detected as such and that this detection
trigger the storage control sequence according to the
invention.

The actual collision phase 7 is a partial time period of
the accident recording time 6 and is recorded in the
fast-clock data storage branch with high resolution in
addition to the normal data recording. The higher-order
accident recording time 6 ends either with the stopping
10 of the vehicle, characterized by the absence of the
analog measurement signal 1, or after the expiration of
a fixed after-running time 9 beginning with the time of
the occurrence of the trigger signal 25. The accident
recording time 6, which can amount to a total of 45
seconds for example, accordingly includes a time seg-
ment 8 prior to the occurrence of the trigger signal 25
and an after-running time 9. In normal driving opera-
tion, a low-frequency sensing rate 11 (with frequency
1) of the analog measurement signals ¥ which are per-
manently detected by the sensory measuring device is
sufficient for data storage, since the storage of more
measurement points 13 does not increase the informa-
tional content in a usable way. However, during the
actual accident, as many measurement points 13 as pos-
sible are to remain stored at the higher sensing rate 12
predetermined by frequency f2.

FIG. 2 illustrates the storage control. Analog mea-
surement signals 1 are continuously detected by the
sensory measuring device of the data gathering device
and are fed via an A/D converter 21. These digitized
measurement signals are fed—either directly or in com-
bination with other synchronously detected digital sig-
nals 20 to form data words—to at least two ring stor-
ages 22 and 23 which are arranged in parallel and read
in the data words in a different clock. The respective
clock frequencies f1 and f2 are predetermined by a
control unit 24, where fl designates the storage fre-
quency for the ring storage 22 and f2 designates the
storage frequency for the ring storage 23. The sensing
frequencies 1 and 2 are different and are to be selected
in such a way that f1 is suitable for sensing the low-fre-
quency measurement signals of normal driving opera-
tion and f2 is of a correspondingly higher frequency to
enable a high resolution of the higher-frequency mea-
surement signals occurring in accident situations. It has
proven advisable to select f1 at 25 Hz and 2 at 500 Hz.

When an accident is detected, the control unit 24
triggers a trigger signal 25 which stops the continuous
sensing and storage of the measurement signals in the
ring storages 22 and 23. This stopping of the storage of
the measurement signals in the ring storages 22 and 23,
and accordingly the conservation of the storage con-
tents, is effected according to different criteria and at
different times for the two storages. The storage in the
ring storage 22 storing the measurement signals at the
low frequency fl is stopped after a delay so that the
recording in this storage ends with the stepping 10 of
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the vehicle or, at the latest, after the expiration of the
fixed after-running time 9. This after-running time 9 can
be fixed at approximately 15 seconds for detecting
events subsequent to the actual accident. When the
trigger signal 25 occurs, the storage of the measurement
signals in the ring storage 23, which is effected at the
higher frequency f2, is stopped and the subsequent data
are read into an additional, parallel electronic semicon-
ductor storage 26, not a ring storage, at frequency f2.
This storage is effected for the duration of the trigger
signal 25 marking the accident situation. When the trig-
ger signal 25 is extinguished, the storage 26 terminates
the high-frequency data storage in the preferred con-
struction also with a delay in time after a brief after-run-
ning time 14 for which 100 ms has proved sufficient.
Driving data which are sensed at high frequency are
accordingly available via the loop period 15 of the ring
storage 23 and the recording period of the storage 26,
which latter includes the duration of the trigger signal
25 which corresponds to the collision phase 7 and a
fixed after-running time 14.

The time segments 14 and 15 in FIG. 1 are shown in
FIG. 1, in the correct order of magnitude in relation to
the duration of the collision phase 7, for the sake of
simplicity. However, there are actuaily a multitude of
measurement points 13 within these time segments 14
and 15. In the preferred construction, there are approxi-
mately 50 measurement points.

These finely structured driving data can be associ-
ated, with respect to time, with the rough grid of data
stored in the ring storage 22, in such a way, that when
the trigger signal 25 occurs in the two ring storages 22
and 23, the current clock time, in the event that the data
gathering device is outfitted with a real-time clock or
another sujtable marking, is stored simultaneously. Ac-
cordingly, it is possible to correlate the two time grids
formed by the different sensing frequencies f1 and £2
during subsequent evaluation of the stored data.

The arrangement described herein can be constructed
repeatedly in the data gathering device for recording a
succession of accidents. In particular, the fast-clock
data storage branch, including the ring storage 23 and
the semiconductor storage 26, can be constructed re-
peatedly in the preferred embodiment form so that a
plurality of collisions, which occur within the after-run-
ning time 9 associated with the higher-order ring stor-
age 22 and whose duration is very short in relation to
the after-running time 9, can be recorded individually.
Every new impact then activates the next parallel data
storage branch as soon as a free data storage branch of
this type is available again,

We claim:

1. An apparatus for recording driving data with a
temporal resolution which corresponds to the signal
shape of analog measurement signals, which comprises:

a data gathering device, which further comprises:

a sensory measuring device, wherein said sensory
measuring device continuously detects analog
measurement signals for recording a vehicle
movement;

an A/D converter for digitizing said analog mea-
surement signals into digital measurement sig-
nals;

a control unit, wherein said control unit continu-
ously senses said digital measurement signals;

a plurality of parallel ring storage devices, wherein
said digital signals are stored insaid plurality of
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parallel ring storage devices with clock frequen-
cies; and
a semiconductor storage device,
wherein, upon a detection of an accident, a trigger
signal causes said control unit to stop storing said
digital measurement signals in a first of said plural-
ity of parallel ring storage devices with a lower
clock frequency after a delay so that a storing of
measurement data in said first of said plurality of
parallel ring storage devices terminates after an
after-running period or as a result of a stopping of
the vehicle;
wherein said control unit interrupts a further storage
of said digital measurement signals in a second of
said plurality of parallel ring storage devices with a
higher clock frequency at the occurrence of said
trigger signal and causes said digital measurement
signals to be stored in said semiconductor storage
device, wherein said semiconductor storage device
is arranged in parallel with said second of said
plurality of ring storage devices and has said higher
clock frequency for the duration of said trigger
signal.
2. The apparatus of claim 1, wherein a marker is set in
each of said plurality of parallel ring storage devices
upon an occurrence of said trigger signal for correlating
their data contents.
3. The apparatus of claim 2, further comprising;:
a first data storage branch which comprises:
said second of said plurality of parallel ring storage
devices; and

said semiconductor storage device,

wherein said data storage branch has said higher
clock frequency, and further wherein said data
storage branch is a multiple parallel construction
within said apparatus, and further wherein a next
free storage branch is activated by a new impact
with an after-running period.
4. The apparatus of claim 1, further comprising:
a first data storage branch which comprises:
said second of said plurality of parallel ring storage

devices; and :

said semiconductor storage device,

wherein said data storage branch has said higher
clock frequency, and further wherein said data
storage branch is a multiple parallel construction
within said apparatus, and further wherein a next
free storage branch is activated by a new impact
with an after-running period.

5. The apparatus of claim 1, which further comprises:

a means for recording successive accidents in a simi-

lar manner.

6. The apparatus of claim 1, which further comprises:

a means for automatically triggering said trigger sig-

nal.

7. The apparatus of claim 1, which further comprises:

a means for manually triggering said trigger signal.

8. The apparatus of claim 7, wherein said manual
triggering means is an accident-related operating con-
trol device.

9. An apparatus for recording driving data with a
temporal resclution which corresponds to the signal
shape of analog measurement signals, which comprises:
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a data gathering device, which further comprises:

a sensory measuring device, wherein said sensory
measuring device continuously detects analog
measurement signals for recording a vehicle
movement;

an A/D converter for digitizing said analog mea-
surement signals into digital measurement sig-
nals;

a control unit, wherein said control unit continu-
ously senses said digital measurement signals;

a plurality of parallel ring storage devices, wherein
said digital signals are stored in said plurality of
parallel ring storage devices with clock frequen-
cies; and

a semiconductor storage device,

wherein, upon a detection of an accident, a trigger
signal causes said control unit to stop storing said
digital measurement signals in a first of said plural-
ity of parallel ring storage devices with a lower
clock frequency after a delay so that a storing of
measurement data in said first of said plurality of
parallel ring storage devices terminates after an
after-running period or as a result of a stopping of
the vehicle;

wherein said control unit interrupts a further storage
of said digital measurement signals in a second of

said plurality of parallel ring storage devices with a

higher clock frequency at the occurrence of said

trigger signal and causes said digital measurement
signals to be stored in said semiconductor storage
device, wherein said semiconductor storage device
is arranged in parallel with said second of said
plurality of ring storage devices and has said higher
clock frequency for the duration of said trigger
signal, and which further has a fixed after-running
time after an extinguishment of said trigger signal.
10. The apparatus of claim 9, wherein a marker is set

in each of said plurality of parallel ring storage devices
upon an occurrence of said trigger signal for correlating
their data contents.

11. The apparatus of claim 10, further comprising:

a first data storage branch which comprises:
said second of said plurality of parallel ring storage

devices; and

said semiconductor storage device,

wherein said data storage branch has said higher
clock frequency, and further wherein said data
storage branch is a multiple parallel construction
within said apparatus, and further wherein a next
free storage branch is activated by a new impact
with an after-running period.

12. The apparatus of claim 9, further comprising:

a first data storage branch which comprises:
said second of said plurality of parallel ring storage

devices; and

said semiconductor storage device,

wherein said data storage branch has said higher
clock frequency, and further wherein said data
storage branch is a multiple parallel construction
within said apparatus, and further wherein a next
free storage branch is activated by a new impact

with an after-running period.
* * * * *



	US 05412570 A1
	Bibliographic data
	Page 1

	Abstract
	Page 1

	Description
	Page 4
	Page 5

	Claims
	Page 5
	Page 6

	Drawings
	Page 2
	Page 3



